time required for a synodical rotation of the sun and revolution of the moon differs by upwards of two days, and the annual law of force obtained by him showed a maxi mum in June and a minimum in December. K reil then relinquished this idea, and sought for the explanation in the difference of the meridian altitude of new moon, which is low in winter and high in summer, his results showing a greater horizontal magnetic intensity for the moon south than for the moon north of the equator. This latter result for the moon's declination did not accord with that afterwards obtained by me from the Makerstoun observations*.
Although an examination of the Trevandrum observations confirmed me in the belief that the sun's rotation was the great cause of the variations of daily mean horizontal intensity, yet trials for the greatest mean oscillation, employing periods of a few tenths of a day more or less than 27*2 days (the time given then by the best authorities for the sun's synodical rotation), were not satisfactory f, and the more complete investigation was deferred till the discussion of a longer series might enable me to draw more certain conclusions. Meanwhile, having found that the observations made at Trevan drum in 1844 and 1845 showed almost exactly the same variations as at Makerstoun, I returned to the examination of the observations made during these two years, and deduced from them, and from the observations made simultaneously in different Colonial observatories, that the mean duration of the oscillation was 25*96 daysj. This period differed so much from that then accepted for the sun's rotation that I suggested some movement, regular or irregular, of the sun's magnetic poles or of the meridian of maximum force
In 1871 Dr. H ornstein deduced from his observations at Prague in 1870, by calcu lation and graphic interpolation, a period 26*33 days, but varying from 26*0 to 26*7 days according to the instrument or method employed in the investigation. The mean period agreed almost exactly with that which had then been obtained by Spoerer for the sun's synodical rotation from spots in the equatorial zone. This result, brought to the notice of the Royal Society, Nov. 16, 1871, by the Foreign Secretary, and referred to in two presidential addresses, was the subject of a note in the 4 Proceedings' of the Society (vol. xx. p. 417, June 1872) . In a postscript to this note the following passage occurs:-" In my paper on the Horizontal Force of the E arth's Magnetism, I stated that ' a careful investigation of a much larger series of observations leads me to believe that the period is variable within certain limits ' ||; whether this variation is due to a change * Trans. Eoy. Soc. Edinb. vol. xix. pt. ii. p. xxxvi. t Writing from memory, I have previously said " 26 to 27 days" were tried; this was a mistake. Proc. Eoy. Soc. xx. p. 418 (1872) .
t Trans. Eoy. Soc. Edinb. vol. xxii. p. 543. § Phil. Mag., Aug. 1858. I think there is little doubt that K keil would have discovered the variations of the earth's magnetism due to the sun's rotation if he had not believed that period to occupy nearly the same time as the moon's tropical revolution. My own belief that the oscillations observed by me were due to this cause in spite of the difference of periods, was founded on the comparison of observations in both hemispheres, where the agreement seemed inexplicable by the lunar action alone.
|| Trans. Hoy. Soc. Edinb. vol. xxii. p. 544. of the solar meridian producing the maximum after certain intervals, or to superposed regular or irregular causes, I hoped, and hope yet, to determine." One of the most marked objections to the constancy of the solar action for given solar meridians for any considerable period was to be found in the middle of the series of well-marked oscillations for 1844. In the months of January to April there were four successive movements with periods of from 25 to 29 days, each having amplitudes of about one thousandth of the whole horizontal force; in the months of May, June, and July the oscillation may be said to have disappeared, while in the following months the movement reappeared as distinctly as in the first months of the year. I t is the principal object of the present communication to show that this apparently anomalous result is due to the joint actions of the sun and moon.
Solar and Lunar Actions.
On a reconsideration lately of the results obtained by me previously for the moon's synodical revolution from four successive years' observations at Makerstoun, it seemed extremely improbable that they could be wholly explained by an action having a period of 26 days. Since in a discussion of a year's observations nearly 14 periods of 26 days and 12 of 29*53 days are employed, if the solar action remains the same for each period the maximum must have happened at nearly all the positions of the moon, and should have an equal effect at all epochs in the discussions relatively to the revolution of our satellite. If the moon's position had no effect on the magnetic variation, any result which might be obtained could be due only, as was supposed in this case, to irregu larity in the solar action, and would certainly be different in the discussion of observa tions made in successive years. Some difference there was without doubt; but a recon sideration of the whole results has induced me to conclude that the agreement was too great to be explained by any other hypothesis than that of a conjoint action of the sun and moon.
The simplest method of determining the truth of this supposition was the following:-To obtain from the observations for a given time the mean variations due to each of three periods (namely, that of 26 days supposed due to the solar rotation, and those of 29*53 and 27*3 days due to the lunar synodical and tropical revolutions), to assume that these mean results represent the solar and lunar actions during each period (or that the action of each body remains constant for the same position) throughout the whole number of periods included in the investigation, and to obtain the variations of horizontal force for each day of the year by their addition. Such a construction will show to what extent the assumption is well founded.
In order, however, that this construction may be as accurate as possible, the mean results obtained for each body must be free from the effects due to the others. For this investigation we have the following equalities:- 13x27*3 =354*9 "
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As the projected observed daily means of the horizontal force for 1845 show a more frequent action of irregular disturbing causes than those for 1844, the discussion has been made separately for the two years.
In the calculations for the lunar synodical and tropical periods, 12 of the first and 13 of the second were taken; as these occupy the same time, the effects due to the one are eliminated in the calculation for the other (constancy of law being always assumed). This is not the case, however, with reference to the solar period of 26 days, for which 14 periods were taken.
Since it requires 17 and 21 periods of 26 days for the elimination of the effects due to the lunar synodical and-tropical periods respectively, if we seek the mean result for the solar rotation from 14 periods ( = 364 days) corrections must be applied on account of lunar actions not eliminated. i '+ i" + i"' 2'_|_ 2" + 2'" 2. l'+ 2 7 " +27'" 2'+28" + 0"'-7
14. l ' + 14"-5+ll'"+ 2' + 15"-5+12'"-4.
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I f now we take the sums for 17 periods of the 2nd term in each day, we may repre sent it in each case by^S i g -s l -w -C , twice the sum of the lunar synodical variation as deduced from 17 successive means at intervals of 3J days. In the same way the sums for 21 periods of the 3rd term in each day gives 11" + 8" + 4" 1 o'" + 9'" + 8'" + 6'" + 5'" + 4'" + 2'" 14 1 2 "+ 9 " + 5" 14 11'" + 1 0 '" + 9'" + 7'" + 6'" + 5'" + 3'" 14 14 6 " + 3 " + 29" 8m + 7'" + 5'" + 4'" + 3'" + T" + O'" 14 14
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The corrections of the means for the 1st, 2 n d ,........26th days of the solar rotation derived from 14 periods are the quantities given in the 2nd and 3rd terms, with the signs changed.
In a similar manner the corrections of the lunar synodical and tropical variations derived from 12 and 13 periods respectively on account of the solar action uneliminated are for the lunar synodical period- 
The preceding expressions represent the corrections when all the periods are supposed to commence with the same day; this, however, was not the case in the following calculations:-For 1844, the solar period commences .... 1 January. ,, " the lunar synodical period commences . 5 "• (full moon). " " the lunar tropical period commences . 3 " (moon furthest north). For 1845, the solar period commences .... 30 December, 1844.
" " the lunar synodical period commences . 24 " " " the lunar tropical period commences . 2 3 " "
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Hence, in 1844, 4" has to be subtracted from the lunar synodical and 2'" from the lunar tropical corrections of the solar period, while in the corrections of the former for the latter 4' and 2! respectively must be added. In 1845 the corresponding changes are + 6" and 4-7'" in the first cases, and -6' and -7' in the last.
Tables I., II., and III. contain the mean variations for each of the three periods in the years 1844 and 1845 as derived from the means of 24 hourly observations in each civil day, together with the corrections obtained by the preceding expressions and the corrected means. It should be remarked that the quantities represented by 1', 2 ',........ 1", 2 ",........1'", 2'",......... have each been supposed unaffected by the actions of other periods; in seeking these corrections, however, the uncorrected means as derived from 14, 12, and 13 of the respective periods were employed. Any error due to this cause might have been avoided by a repetition of the corrections; the error, however, was found to be negligible in this investigation.
I f we could assume not only that the variations found are those produced by the sun and moon in each period of their respective rotations or revolutions during twelve months, but also that there are no other causes of variation, we might then construct the observed results by the addition of the three variations due to the positions of a given solar meri dian and of the moon relatively to the earth and sun on each day of the year. All notice, however, has been omitted of other regular or irregular causes of variation; and we have only to look at the projections of the observed means to see that great changes of the mean horizontal force occur within the space of one or two days, at intervals which cannot be connected with any continuous law. Frequent disturbances appear, especially in the means for the year 1845 (see Plate 38). It might be allowable, then, to omit these means in the investigation, or to employ interpolated quantities in their stead. It is difficult, however, to fix on the limit beyond which means should be excluded, without giving some grounds for the idea that the results obtained might not have been the same had all the observations been included. I have thought it best under these circumstances to employ all the observations given in Tables I., II. , and III., and to make no attempt to " improve " the appearance of the results by any artifice. The year 1844 was one of minimum magnetic disturbance, and on this account the better fitted to show any law which is independent of these apparently irregular variations; I shall for this reason consider the results for that year first.
Having entered the variations belonging to the solar period in columns corresponding to each day of the year, the first quantity (column 5, Table I .) appeared opposite January 1, January 27, February 22, and so on, repeated 14 tim es; the quantities in column 5 of Table II . were placed in the next column, so that the first was opposite January 5, February 4 .......... (days of full moon), the remaining quantities following in order for each synodical revolution. Similarly the first variation (column 5 of Table III .) was entered opposite January 3, 30, February 27 . . . . (days for which the moon's north declination was greatest), the other variations following in their order. The sums of the three quantities were then taken for each day of the year. Tables was as follows :-In 1844, 1st, the lunar tropical variations were corrected for the solar variations, the means of the variations for each three solar days being taken as corresponding to the middle day before obtaining the correction; 2nd, the solar variations were corrected for the lunar tropical (means of three taken); 3rd, the solar were corrected for the lunar synodical; 4th, the lunar synodical were corrected for the solar. In 1845, the 1st and 2nd as in 1844, the 3rd of 1844 was last in 1845.
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- It will be remembered that these variations are those about the means in each case ; it has been considered a sufficiently near approximation to the mean horizontal intensity for each day, and for each of these periods, to take the means for four weeks, two weeks preceding and two weeks following each day. The observed means for each civil day having then been projected and connected with black lines, the curve of four-weekly means was formed by a dark dotted line (see Plate 38); from this line the sums of the three variations were set o fi plus or m i n u s, a to point.
It requires only a glance at these projections to see with how much fidelity the calculated represents the observed curve, in spite of the effects of the larger irregular variations on the means for each period, and on the appearance of the observed curves for the periods in which they occur.
The conclusions drawn are as follows:-1st. The increase of amplitude of the oscillations which appears in February and March, and in September to November, 1844, is explained by the occurrence, near the same time, of the maximum actions of the sun and moon. In order to show this fact more distinctly, the separate actions of each body are projected above the oscillation for February 1844 (Plate 38).
2nd. The diminution and apparent disappearance of the oscillations in June and July, which seemed so inexplicable when only one cause of variation was supposed to exist, are explained by the opposing actions of the two causes, the maximum of the one occurring at the same time as the minimum of the other. The independent actions of each body are shown in the projections below the movement for June (Plate 38).
3rd. The variation of the time of single oscillations is explained in a similar manner by the combinations of the different variations.
4th. Since the agreement between the observed and calculated results is so consi derable, we are entitled to conclude that during a period of twelve months the solar and lunar actions remained nearly constant for the same positions of these bodies relatively to the earth and to each other.
Had it been sought merely to establish the fact that the variations of the daily mean horizontal force of the earth's magnetism may be represented very nearly in years of small magnetic irregularity by the computed variations due to three causes having periods of 26, 27*3, and 29*5 days, the investigation might have stopped here. It seemed to me, however, desirable to examine to what extent the same process would succeed in a year for which the movements appeared more irregular. The variations for 1845 were therefore calculated from the means in the last columns of Tables I., II., and III., in the same way as has been explained for 1844, commencing January 1,1845, with the 3rd day of the solar, the 9th of the lunar synodical, and the 10th of the lunar tropical period.
The sums of variations for each day having been obtained, they were set off from the curve of four-weekly means as before (see Plate 38).
We perceive at once that the observed variations of daily mean horizontal force did not show the same regularity in the oscillations as in 1844; considerable disturbances seem to have occurred at irregular intervals destroying the symmetry of the movements. It could scarcely be expected that any calculation in which the same quantities are employed successively from 12 to 14 times during the year could give an approximation to the observed movements throughout the period. I believe, however, it will be seen that the resemblance of the calculated and observed results is very considerable; and although at first sight the agreement of the red and black oscillations may not appear so satisfactory as in 1844, yet a more minute examination will show the frequent coin cidences, which are all the more extraordinary that the irregularities throughout the year appear so marked. The variations due to each period in 1845 are projected below the movements for June. The maximum solar action occurs about 4 or 5 days earlier in 1845 than in 1844, the supposed duration of the period being 26 days; this may be due to a change of the solar meridian producing the maximum, or to the action of superposed irregular disturbances (which, there can be no doubt, have an effect on the mean result), or to the true period being slightly less than 26 days*.
The lunar action has also undergone a change, since a maximum occurs both near new and near full m oon; this result is also affected by the irregular variations. I shall notice immediately the fact that the moon's action in producing the magnetic variations appears to depend upon the sun. There is in 1845, as in 1844, a maximum both when the moon is near her greatest northerly and her greatest southerly declination.
It is not my object here to enter into the differences of the results for each period as derived from each of the two years' observations, or to seek whether these differences may not be due to the greater number of irregular movements which occurred in 1845 ; the consideration of these questions must include the study of a longer series of obser vations ; yet I may add that it seems to me the least probable supposition that the meridian of maximum solar action which remained constant throughout 1844 had changed in 1845.
The conclusion deduced from the curves for 1844, of the constancy of the solar and lunar actions during twelve months, is confirmed generally, I think, even with the super posed sudden movements of 1845.
Magnetic Pulsations.
The view generally entertained of the source of the great magnetic disturbances is, that they are produced by some action of the su n ; this conclusion is founded on the diurnal law of frequency and magnitude which these movements follow. The diurnal law, however, appears modified by conditions of latitude ; the maximum disturbance which occurs near midnight in high latitudes happens near noon within the tropics. I have shown, however, that the great changes of daily mean horizontal intensity are experienced similarly at all the stations considered between 56° North and 42° South
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latitude where observations had been made*. W hen a great diminution of mean daily force occurs at one station, a similar and nearly equal diminution occurs at the others. If this diminution be due to a solar action only, such as, it has been supposed, might result from some considerable movements in the sun's envelopes, and if the moon has no part in the production of the resulting changes of terrestrial magnetism, the means obtained for the solar period will be affected by true solar actions, while those for the lunar periods would be affected by changes in the production of which the moon took no part. W ere this certain there would be reasons for omitting great and sudden departures from the mean in the discussions for the moon's periods, which do not exist in those for the sun. As the mean variations due to the moon's action appear so consi derable when compared with those due to the sun, it does not seem at all certain that the great magnetic disturbances are wholly solar. An effort is here made to examine this subject.
W e have seen that when one side of the sun is presented to the earth, the magnetic force of the latter is greater than when the other side is turned towards u s ; we may even say that the intensity is greatest for a given solar m eridian; this, however, may be simply an integral effect resulting from the actions due to all the meridians. But can we suppose when a great and sudden increase or diminution of the earth's magnetic force occurs that this is produced by some change occurring on a particular solar meri dian X This does not seem at all improbable. It could scarcely, however, be supposed that the effect produced on the earth's magnetism could be due to the given solar meridian being presented to (that is, in the same plane with) the earth, unless we admit the idea that these solar magnetic actions are propagated only in certain definite directions, or that the earth has some action in the production of the solar change when the given meridian is presented to it.
In order to examine the facts, all the cases were noted during the years 1844 and 1845 in which the daily mean horizontal force diminished one thousandth of its whole value within an interval of three days; they were found to be twenty-eight in number. I f we call the solar meridian presented to us on the 1st January, 1844, the zero meridian (0), and consider the time of rotation to be 26 days, and that there are 26 meridians, we find that the solar meridians presented to us when these great movements occurred may be arranged in a few groups, as in the following Table. * Trans. Eoy. Soc. Edinb. vol. xxii. p. 545. An examination of this Table will show that nearly half of the great changes began when the 8th meridian after the zero had passed, while five began near the 12th after, and five near the zero itself. The two greatest changes of magnetic force in 1844 happened near the 8 meridian, and the two greatest in 1845 at the 0 meridian*.
* Kreil, who obtained so many interesting results, has noticed the fact that great disturbances occurred frequently on the same, or nearly the same, day of successive years.
Thus the greatest disturbances which took place in the year 1836 were on the 22nd and 23rd April and on the 18th October, and both these were repeated on the same days in 1837." In 1838 several disturbances occurred within a few days of the same dates of 1837, a list of which he gives. Ho also draws attention to the fact of " the symmetrical arrangement of these disturbances in the same year, many of them being nearly six months apart" (Phil. Mag. 1840, vol. xvi. p. 246) . It has been pointed out that 14 solar rotations are performed in 364 days, or within one day of the year; there are also 7 rotations in six months. The recurrence exactly after twelve or six months does not appear for the years 1844 and 1845, but of the five greatest changes of daily mean horizontal force (Cases Nos. 1, 9, 12, 15, and 27) the first two were at an interval of 8 periods of 26 days, the second and third at an interval of 3 periods of 26 days, and the fourth and fifth at an interval of 9 solar rotations. As, however, the disturbances obey also an annual law with the maxima near the equinoxes (as I first pointed out in 1847), the probability is the greatest of disturbances recurring at the end of 7 rotations (six months), or 12 rotations (one year), near the equinoxes.
If any doubt existed as to the possibility of these being mere accidental coincidences, it would be removed, I think, by a consideration of the marked succession occurring between July 31st and December 11th, 1845. It will be observed that though consi derable magnetic changes occur successively near the same solar meridian, yet that they do not always occur in successive rotations; thus a great disturbance commenced at -j-8, March 28, 1844, but no other above the limit appears till July 8th at the same solar meridian. For this reason the succession mentioned merits particular consideration. I f we neglect the two cases of July 31 and August 26, which commence at + 6 and -j-5 respectively, we have five cases of successive solar rotations in which the diminutions of intensity began on the -j-8 day*. This exact recurrence at the end of 26 days of the marked diminution of force proves, it seems to me, the actions are all due to the sun, whose time of rotation must be very nearly 26 days.
An examination of the projected means will show that the sudden diminutions of terrestrial magnetic force are in nearly every case preceded by a sudden increase. It seems extremely difficult to explain these regular pulsations, which are felt all over the earth f , by any theory of distribution of magnetism on the solar surface, or by any variations of temperature on the earth, or to understand why the sudden increase should have ended and the rapid diminution of magnetic force should have begun exactly when the solar meridian -j-8 arrived at the same position relatively to the , without admitting that the earth itself had some part in their production-a part which might be due, however, merely to her passage through some ray-like, electrical emanation from the sun.
Lunar Disturbing Action.
Has the moon, then, no part in the production of these disturbances'? Since the earth's magnetic force varies during the solar rotation, we may suppose that the moon's magnetic intensity varies from the same cause; but we can scarcely conclude that a change of the moon's intensity with a period of 26 days could produce the comparatively large results found for periods of 29*5 and 27*3 days. I have shown elsewhere that the moon's action on the diurnal variation of the easterly horizontal force near the equator depends on the sun's position. The moon when on a given terrestrial meridian draws the north end of a needle to the east when the sun is furthest north, and to the west when he is furthest south; the lunar action on the needle is much the greatest during the day (whether the moon be above the horizon or below it), and the lunar * Bee Plate 38, where the diminutions in the latter half of 1845 at the -j-8 meridian are indicated by thick lines. I t will be seen that considerable diminutions of intensity occurred near the + 8 meridian from the beginning of 1844 to the end of 1845, but that marked diminutions near the zero meridian began in the last days of 1844.
t See plate xxvii. Trans. Roy. Soc. Edinb. vol. xxii., where the variations are given for Hakerstoun, Trevandrum, Singapore, andHobarton. It should be remarked that the projections in that plate are for the Gottingen astronomical day, whereas in the Plate illustrating this paper they are for the Makerstoun civil day.
action is inverted at sunrise*. W e can then only suppose that the moon may attract (or repel) the electric medium through which the solar disturbances are propagated.
If the recurrence of great terrestrial magnetic changes at given solar meridians holds for every rotation of the sun, it is obvious that they should happen equally for all the different positions of the m oon; this constant recurrence, however, does not exist, and it is possible that this may be due to the particular positions of the moon, or that the position of the moon may determine the action on the earth. In order to examine this, the same 28 cases were arranged relatively to the moon's positions with reference to the sun and to the equator.
It was found that on the whole more of the large disturbances occurred when the differences of the sun's and moon's longitudes were near -f-or -90°; but the excess in the quadrants having these differences for the middle points is not sufficiently great alone to give any considerable weight to the conclusion that the disturbances happen preferably near these positions. I t may be remarked, however, that the four greatest disturbances during the two years, namely those on March 28 and October 19, 1844, and April 12 and December 3, 1845 (Nos. 1, 9, 15, and 27), in which the mean daily horizontal force diminished from 0 0027 to 0*0036 of its w hole value, occurred when the moon was nearly in her first quarter.
On the other hand, when the cases are examined with regard to the moon's position in declination, there can be no doubt that there wras one position of the moon for which the disturbances were most frequent, as may be seen in the following Table (p. 402 ).
The diminution of magnetic force began in eleven cases when the moon was within two days of the greatest northerly position; there were three cases within three days of the greatest southerly position (see Table V .). W hen the cases are arranged in groups having nearly the same declination, we find 15 cases, mean 5 " 3 " 3 " 2 " declination beginning 18*2 N., 12-4 N., 15-3 S., There were therefore 20 cases for which the diminution of intensity began when the moon was on the average 160,7 N., and which ended when she was 14°'4 N. There were only 6 cases for the moon wholly south of the equator. The majority of cases began immediately after the moon had attained her greatest north declination (21° nearly).
Since the moon took nearly the same time to pass from the equator to 15° N. as from 15° N. to the greatest northerly position, I have sought for which of these two intervals the cases were most frequent. It appears that of the 20 cases which occurred with the moon north of the equator, 13 happened when her mean position (from beginning to ending of the diminution of intensity) was 180,7, and 7 when she was 10°*2, so that * Trevandrum Observations, vol. i. pp. 117, 121, 123. 3 K MDCCCLXXVI. -8 + 5*0 to + 4*0 8.
-2 + 1*3 to + 6*3 9.
-9 -f-4*5 to + 5*2 10.
-7 + 4*9 " + 3 * 7
11.
+ 4 -4*5 to -5*1
12.
-10 + 3#7 ,, -f-5*0 13.
-1 + 0*1 to -1*9 14.
+ 5 -4*7 to -5*0 15. + 1 -2 * 6 " -4 * 2 16.
+ 5 -5 * 2 " -5 * 0 17.
-5 + 3*4 " +2*4 18. 27.
-10 + 5*2 to + 5*2 28.
-2 -0*6 to -2*7 the more northerly cases were the more frequent. In the same way it is found that of the 6 cases for which the moon was south of the equator, in 4 the mean declination was more than 15° ( = 150,6) and in 2 less (= 1 0 o,8). There were thus only 2 cases remaining for which the mean declination of the moon was within the limits 10°*2 N. and 10o,8 S., a space covering half the moon's whole path. I t w7ould appear, then, that the exact recurrence of the greater diminutions of terrestrial magnetic force for certain days happens only in the solar period, but that their frequency depends on the position of the moon relatively to the equator. It may also be remarked for the cases Nos. 18, 19, 20, 21, 23, 25, and 28 , for which the disturbance commenced near the solar meridian -f-8, the moon was within two days of her greatest northerly declination (except one case, for which her mean declination was 15° N.).
It has been supposed that this apparent action of the moon is due to her position relatively to the equator; but as the nodical period differs only 0T1 day from the tropical, it is possible that it is her position relatively to the ecliptic which is in question. I have in consequence examined the cases with regard to the moon's latitude, with the following results (see Table V .). Noting that the greatest latitudes are between 5o,0 and 5°-3, we find° .
°1
3 cases, mean latitude beginning 3 6 S., ending 4'6 S. 8 " " " 4-6 N " 4*5 N. 1 case " " 3*4 N., " 2'4 N. 6 cases beginning and ending within the limits 3*0 S. and 3o,0 N. There were 21 cases for each of which the moon's mean latitude was greater than 3° S. or than 3°*3 N .; 1 case for which the mean latitude was 20,9 N .; and 6 cases for which the mean latitudes were between 1°*7 $. and 0C,8 N. The relative amounts of the diminutions of magnetic force are projected on curves supposed to represent the moon's path in declination ( fig. A) and in latitude (fig. B, Plate 38) . I t will be seen from these two figures that 13 cases occurred for the moon when passing from the greatest northerly declination towards the equator, while for the passage below the ecliptic there were 16 cases. From near the greatest southerly latitude (fig. B) to near the greatest northerly latitude (embracing 11 days of the whole period) there were only 2 cases. The proportion of cases for the two portions of the moon's path was as 26 : 2, whereas the ratio should have been as 16 :12 had the chances of disturbance been equal for all parts of the moon's orbit. There is no doubt, then, that in 1844 and 1845 the greater disturbances of mean mag netic force occurred most rarely when the moon was near the equator or ecliptic; but it is not possible to determine from two years' observation whether the moon's action depends on her position relatively to the one or the other plane only, or to both. If the thing acted on, whatever that may be, retains the same position relatively to these planes, the discussion of 5 or 6 years' observations will show to which plane these results should be referred.
The preceding investigation was limited to cases for which the diminution of daily mean horizontal force within three days was not less than one thousandth of its whole value; the change of daily mean horizontal force from day to day (without regard to sign or limit) has also been sought for the solar and each of the lunar periods. The results confirm the conclusions already derived from the greater negative movements, as to the solar meridians and moon's latitudes for which the disturbance is a maximum. I shall defer, however, the consideration of this part of the investigation till a longer series of observations has been discussed.
